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Optically active hydroxyethyl azetidinone derivs. prepn. - from 

optically inactive acyloxyethyl azetidinone derivs. using microorganisms or 
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Number of Countries: 001 Number of Patents: 002 

Abstract (Basic) : ^.^^80295 A 

Beta- lactam epds . are produced by hydrolysing cpd. (dl substance) of 
formula (I) selectively by means of microorganisms or enzyme to derive 
optically active cpd. of formula (I) where Rl is H. (Rl is acyl; R2 is 
(substd.) alkyl, alkenyl, alkinyl, aryl, alkylthio, alkylsulphonyl , 
arylthio or arylsulphonyl or acyloxy; R3 is H or protective gp. for N 
atom) . 

Optically active 3- (1 -hydroxyethyl) -2 -azetidinone deriv. can be obtd. 
from optically inactive 3- (1 -acyloxyethyl) -2 -azetidinone derivs. (dl 
substance) by means of microorganisms or enzyme. The prods, are important 
intermediates for prepn. of carbapennem and pennem deriv. having 
antibacterial activity. 

As microorganism may be various bacteria, yeast and fungi. Bacteria 
yeast and fungi. Bacteria include Arthrobacter simplex SANK 73560 (I AM 
1660), Bacillus subtillis SANK 76759 (IAM 1069), Chrombacterium violaceum 
SANK 72783 (ATCC 31532), Flavobacterium capsulatum SANK 70979 (IFO 12533), 
and Flavobacterium meningosepticum SANK 70779 (IFO 12535) . Yeast includes 
Aureobacidium pullurans SANK 10877 (ATCC 15232), Candida albicans SANK 
50169 (IFO 0683), Pichia farinosa SANK 58062 (LAM 4303), Pichia terricola 
SANK 51684 (FERM 8001), Rhodotorula minuta SANK 50871 (IFO 0932), and 
Saccharomyces cerevisiae SANK 50161 (IAM 4512) . fungi includes Aspergillus 
niger SANK 13658 (ATCC 9142) Gliocladium roseum SANK 10560 (FERM 8259), 
and Humicola asteroidea SANK 14981 (FERM 8260) . 

Enzyme may be microorganism origin or animal or plant cell origins, 
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1069)t#fc:A&K:J: 028r-C24^fH]ffit 5 ig 

i/i ) -t o t* -r * t § ffc ^ m \ a a 

C -*°0 # (0=1, OHe/ 3 ) 

mp 13 3* 

fli 4 

(3S,4S) - 1 - ( 4 - > h^y^x^yu) 

- 3 - C (1R) — Kp*S/x^aQ-4 - X <f- 

- — 2 - T 4£ + it / y 



mi*3 81-280295 (7) 

di — 3, 4 — hyy*— 1— ( 4 — > h =^ 7 
x ^ a* ) - 3o-C(1S*)-1- 7 t h + •> x f ] 
— 4 — X .= a* — 2 — 7 -€ f- y S y ( 6 0 ) $f 

9* #J i t ft « k: £ . #U3fi-f6£§tfMfc£-1& 

Rf = 0.3 2 ( y ^^tx/S^Sif ^=|/|) 
CO* 4 +77- (0=1 , 0Hc*j ) 
mp 96-105" 

NMR ( ODc/j ) Jppm : 1. 3 7 ( 3 H , d , J = 6 Hz) . 
2.55 ( 1 H , d , J = 2llz) , 3.40 ( 1 H , dd f J = 2, 4 Hz) , 
3.75 ( 3H, s ) , 3.9-4.4 ( 1 H . in) . 4. 4 5 ( 1 H , t , J 
= 2 Hz) , 6.75-7.6 ( 4 H , A 2 B 2 ) 

m m n 3 

(3S,4S) - \- (A-/Y*yyx.^A,) 
- 3 ~ C (1R) - 1 - Kp*^x^aQ-4 - 
3L <f- - a, — 2 — 7 M f- y / y 



OH 




d/ — 3,4 — h ? y * — \ - ( 4 — > h * 7 

x = a* ) -3a- C (1R*) - 1 z y S 4 * * * y 

x ^ ) - 4 - x ^ - a- - 2 — 7 f- y S y 
(l20n?) & Aflpersrtllua niger SANK 1 3658 (ATOO 
9142) t#K!AffiK:i:*)28t:t-48^FK®i. 5 

ffi£«# (108«V )*^U*^A.*»^o-rh^ 
77-f - ( y ? u ~. * v y / &m ^ <f- a, = i/i) 

C«3 J 4 " -87* ( 0=1 , OHe4 3 ) 

nmr n&mm \ -cM#bKfc<k^^o^:Kt — 
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* to m 5. 

(3R, 4R ) - 1 - ( < - M # 7 X r ^) 

- 3 [ ( IR ) - t K otvxf^) - 4- x 

*f- ~ As — 2 — 7 f- *s S v 



OH 



d/-3. 4-h7>'^-1-( 4 - > h * V 7 
x-^) - 3a - ( ( 18* ) - 1- y ✓ 4 A' 

/ V ( 1 2 8 ^ ) $f Bacillus subtil is SANK 78 5 6 9 
( IAM t06S ) i f K A & J: 0 28 C t* 36 B£ 

t^fjK^a^tti^ ( 2\s * ) * *y V * ? a,& 

m ? ° ). ^ ^ 7 >f ~ (^a^^^x/m^ 

= 1/1 ) K X 9««t^i§Wfel8 T 
ft <b *x „ ^0^0^^--r^KJ: o n & & 

C0 2 d° + iro° C c=i . ohoj 3 ) 



nmS 61-280295 (8) 

mp 128° 

( 33 , 4g ) - i - ( 4 - / h y *< y ^ a> ) 

- 3 - C ( IR ) - 1 - £ K ° + -y x f ^ ) - 4 

- a: .=. - 2 - T -t ^ -y y y 



OH3 



- 3,4 - f 7 v 7 - 1 - ( 4 - > F * ~c 

^ 4> 1 f A, ] - 4 — jc 7- = — 2 — 7 M. f- V 
J y ( 80 «V ) 5r Bacillus subtilis SANK 76759 

<t # K a k: J: 0 28 rX-48 ^fUUSt 5 j£ £ -f 

£ St * ( 164-0*.XU*yju#fc^a-rh^ 
7 7 4 - ( a^4 i ty/ft(aifA' = 1/1 . 

w 7 y 7&m , Ri = a22 )rc J: 0 «f n~f * t B 
ft <fc ^ ttr i o t ^ ft h K o 

[a]23° — 1 9 , 5 ° ( 0 = 1 , OHO/ 5 ) 



NMB (CDC£ 3 ) Jppm : 1.2 4 ( 3H, d, J = 6Hz ), 
139 ( 1H, d, J = 2Hz ) , 3.22 ( 1 H. dd. 
J = 2. 5Hz ) , 3.70 ( 3H, s ), 3.9-44 
( 1H, m ) , 3.95 ( 1H, d, J = 15H2 ) , 
4.59 ( 1H, d, J = 15Hz ) , 6.70-7.25 ( 4H. 

a 2 b 2 m ) 
fznw 7. 

( 38 , 48 ) - 1 - ( 4 - >h^y^<y^A/) 

- 3 - C ( IE ) - 1 * t Kf » J /tf ) - < 

- ^ f- =. a, - 2 — 7 M 1- S S x 



OH 

0H 3 Ft ro*r 00H > 



d<-3.4-h7X^-1-( 4 - > h * C 
-< y >u ) — 3a — C ( 1ft*) — 1 - a, i a, * 
^ 7 X ^ ] - 4 - f - A, - 2 - 7 ^ f 7 ; 
v ( 188 «y ) £r Pichia farinosa SANK 58062 
C IAM 4303 ) t # K B m DC J: 0 28 r X- 48 85 



L-CftibH*eL£jfo<*:( 1 7 9 * ) * -is g * ** a- 
ait a = t/i ) ici OfflfUltic 3 #i<k& 

VO 13 ft lb o 

C a 3 2 D° -8° C 0=1, OHO*,) 

NMB \% £ to m 6 -CPlhtLtl<t&to<DJttlt- 
Ifc tfc o 

8. 

(38, 4S ) -1 - ( 4 - > h 7 xz^) 

- 3 - C ( IB ) - 1 - fc K ° » J /Xf )- 4 

— ^- - - 2 — 7 -\t f- -V S y 



0H 5 



OH 



OCHj 



d4?-3.4-h7^^-t~( 4 - y h * *y 7 

x^^)-3«~C ( 1R* ) - 1 M + 

•yx^A-D - 4 - x^^yu - 2 — 7 -*l f- y y y 

( 38 ^ ) Pichia fariuosa SANK 580 62 ( I am 
4303 ) kfPKB&K£9 28 r "C 4 8 f$ fHJ ffi £ 
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C<Od° -120° ( 0=0.5, oho 4 5 ) 

nmr n m n 1 ti^ibixfcfb^too^ni: - 

9.- 

( 3a , 4a)-i-(4^h»«y^y^^) 
- 3 - C ( 1 R ) - 1 - fc Ko^-yx^yu] - 



OH 




dj - 3, 4 - h 7 :/ * - 1 - ( 4- / Y * i/ -< 
s v A, ) - 3a - C C 1R* )-1-T*h+fx 
? ") - i - x 7 - a, - 2 — T f- •/ S v (31 
■O * Pichia farinosa SANK 5 8 0 6 2 ( I AM 43 03 ) 

* iK * ffi W 6 g^fb^fe 
4 # <b *l /c G 

C«]p° -16° ( 0=0.4, OHO^j ) 



«raB3Gl-280295 (9) 

nmr \t 3* ft 6 w e> n /c <fc £• Ez? O * K <!: - 

10. 

(3a, 48 ) - i - ( 4 - J y * ~y 7 - a, ) 

- 3 — C ( 1R ) - 1 - t K° *-yxf ^ )-4 
-7^-A-7-*3:'}--As - 2 — ~T f- -/ S y 




x — >u ) — a a — c ( 1R*) - 1 i -y y A, J* * 

* -y JL A* 1 - 4 — y 3L — Asf-**?--*, - 2 

- T -fcf v> y ^ ( 110 ) * Bacillus subtil is 
SANK 76759 ( I AM 1069 ) tftKA&KXO 

•e»ttiLt»ibn?)fi4«(^( 13 8 ^? ) % -S 'j 
>'/'Btsex^A,= i/'i, Rf^as ) k x o f9 n 

-r z t n Kxt&VD 22 *9 t-n hntzo 



C<0 2 jj -123° ( 0=1, CH0/ 3 ) 

NMR (0DC/ 5 ) * ppm : 1.35 ( 3H, d, J = 6Hz), 

~ 2 25 ( 1 H, s ) f 3.41 ( 1H, dd , J=6. 

Z5H2 ) , 3.71 ( 3H, s ) , 4.28 ( 1H, q, 

J = 6Hz ) f 4.75 ( 1H, d, J = 2.5Hz ) , 

6.6 - 7.6 ( 9H, m ) 

& m m 11. 

( 33 , 48 ) - 1 - ( 4 - / Y df y ~< y ^ *, ) 
-3 C ( IB ) - 1 - K o t X f A> ] - 4 

-7 3-^A,f-*3L<f--ju - 2 - 7 f y X 




d/-3, 4 - h 7 X ^ - 1 - ( 4 - > h + V 
-< y ) - 3a - C ( 1R* ) — 1 - -< v ✓ -f 

^ ^ + x f ^ ] — 4 - 7 x->^^j*-x^ = yu 
— 2 ~T-tf^^y x ( 160 ) % Bacillus 
Subtilis SANK 76759 ( IAM 1069 ) £ # K 1 0 



Jt 0 28 -C-C4 Br^f tio *S & ?0t * 6*(&x 

fA,fimLt^pjni«4^^ ( 92-? ) * 

*^y / = \/\ t UV 7 y ^ *fc a , 

Rf*0.4 ) teX9fflM^*±Bto<k£-*13Wtf 

C a ^D.° ~ 54 ° ( 0=1 . OHOilj ) 

NMR (ODO*3 ) « ppm : 1.2B ( 3H, d f J = 6-5 

H2 ) , - Z4 ( 1H, S ) , 3.71 ( 3H, S ) , 
3.30 ( 1H, dd, J = 4, 2H2 ) , 4.07 ( 1H, 
d, J = 15Hz ) , 4.60 ( 1H, d. J = 15Hz ), 
4.0 - 4.3 ( 1H, m ) , 4.28 ( 1H, d, 
J = 2Hz ) , 6.7 - 7.5 ( 9H, m ) 

^ MM i 2. 

( 3R 4R )~ 1 - 7 "J ^ - 3 - ( ( 1 8 ) — 
t: y a * V * A* 1 - 4 - 7 I - ^t^Xf ^ 
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ftfSJBS 61-280235 (10) 



C ( IB* ) - 1 ^ y / ^ A,**~/3Lf-A') - 

4 - 7 3L-As?-*^f--*' - 2 - 7 T V S ^ 
( 5 2 0 ) & Bacillus subtilis SANK 76759 
( I AM 1069 ) tftK A &K X 9 28 t t J 

a^ei^ ( 250 ) v >j $ ? iu ? ° 

t y. f y 7 4 - C y ^ o *v + t t> 
= 1/1 , B f *o.4 ) ic J: 0 t a toft ^ 

C<0 2 D 4 ° -3° ( 0=1, OH04, ) 

NMB (OD04 5 ) 3 ppm I 1.29 ( 3H, d , J = 6Hz), 
3.31 ( 1H, dd. J = 15, 5Hr ) f 3.4—4-4 
( 2H, m ) , 4.47 ( 1H, d, J = 15Hx ) , 
4.9 — 60 ( 4H, m ) , 71—7.5 ( 5H. m ) 
13. 

( 3B , 4 B ) - 1 1 y y K U — 3- 

C ( Ifl " ) - t K" » 3 - < - x ^ 



CH 5 

Ph 

dl~XA~Yyv^-\ c v y t KiJ* 

- 3« - C ( i a* J"***'**--'''} 

* Bacillus subtilis SANK 7 67 5 9 ( I AM 1 0 69 ) 

tfKiAffK:J: 0 28 tt3 0^3§st5o *3 
&#V#r«x^A'X-*afflL^f&<b;K*ffi£&# 

4=0-35 ) K X 0 »*-f * £ B#Mfc£-1&9-4«* 
C«] D +2.8° ( 0=0.94, OHO* 5 ) 

nmb n & m M e t* # ^> tt fc fk « <o * n t - 

3£ ffitfl 1 4. 

( 38, 43 )-1-"<yyfcKUA»— 3- 

C ( 18 ) - t KM •yxtApj- 4 — m ^ ^ yv 



- 2 — ~T M f- */ J *s 



>~Nv^Ph 



Ph 

- JB - ( ( IE* ) - 1 /i,^- + x 

7- >u ] — 4 - X^-^/uT-V^^y v ( 40 ^ ) 
Bacillus subtilis SANK 7 6 759 ( I AM 1 069 ) 

tfficai t-C3Bfill**ti« Ja^«*5Sffi 
Wis i|H]^K:$ait^ t l^it^% io ^i 1 ^ 

CO?° -52° C 0=1. OHO* 5 ) 

nmb t***fg 6 -t:^ h nti s* <o * n 
£ - & u *: « 
w is. 

(3S. 48 ) - 1 

C ( 1B ) - * K°»^Jf^]-4-7X^^ 



OH 

ch 5 rT 

oJ- N^/Ph 



SPh 



Ph 

d< - 1 4 - F 7 ^ ^ - 1 1 x y t K U ^ - 

3« - C ( IB* ) - 1 Eyy-fA**-*^**-*-} 

— 4 — 7. x^yt-^^-x^^/^ — 2 — 7 -V ?- */ S 

-y ( ifo<v)*Jlftf|ift <t 13 8> fc *8 « . as 
-f * t a <t ^ «b as «»i^fjnfc, 

CO D -13° ( 0=0.65. OHO^s ) 
NMB (OD04 5 ) ^ ppm : 128 ( 3H, d, J = 6Hx), 
- 18 ( 1H, S ) , 3.35 ( 1H, dd, J = 3, 
5H2 ) , 4.2 ( 1H. m ) v 4.34 ( 1H, d, 
J = 3HZ ) f 6.04 ( 1H, s ) , 7.2 - 7.4 
( 15H, m ) 

- ( 4 - > Y + V 7 X = 

ju ) - 3a - ( 1-fc Ko*^^^a)-4- 
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OH 




A- ) - 4 - *^*'*V>fA' - 2 - T -tf v> J 
y 50 <V^ Bacillus subiiiis SANK 7 67 59 ( I AM 
1069 ) £ # *t A & K Jl 0 36 B$M & £ 5 # i" 

£ j# ft ( 50 ) * ^gj&^A-Htra^a^h^ 
7 - ( y 9 o^*t ^ = 1 / 5 

R f * 0. 1 , uv7/7^to)fcnw«t^t 

^ ffi fll 17- 

1 4 ~ h * 7 x ~ 

^ ) _ 3a — ( 1 — \l K p # J f ^ ) - 4 — 

* y y 



«G3B3 61-280295 (11) 



OH 




7 x — A* ) - 3a - ( 1 : *s / <i A, * * V 3- 1- 

A, ) — 4 — f} As jH *c 'V / f- ^ — 2 — 7 *Z + & S 

8 0 N , H — &jt?-A'7frA'i>7i K ^ , 

& flfc 7K 5fc ^ h V *AO#ftT*<y^-^^B^-f 

Bacillus subtilis SANK 7 67 59 t # K A £ J: 

9 # ft -f * o jafttefc^cax^A-ratob-tftp? 

h ^ 7 7 >f - ( <yfa~**1t 

= 1/1 f B f 0.S , uv 5 y /tttb )»c J: 9ttl! 
•f * c: 1t ^ f£ 4£ 7* @ tf> ft to 20 ^i5»P>Kfc. 

^ is #J t a. 

3. 4 - h ? V * - 1 - ( 4-> h^r^7X- 
A- ) — 3a — ( 1 — t Ko^v^x^A-) — 4 — 



7 x^a-^^^a-*'^^/ ^ - 2 - 7 -V T * 



y -y 



CH 5 



OGH s 



d< - 3, 4 - h ? '/^ - 1 - ( 4- / h * f 
7xsa*) — 3a — (1 : y y -f a* * f x 

A- ) - 4 - 7 X = //f t ^iK'/' / f ^> 
2 — 7 1- *S S y 20 ^ Bacillus subti I is 
SANK 76759 i K A l£ fC J: 0 36 M Jg * „ 

0.4, uv ? y ) Ki o««t* 

& ft e fc> ffc to 5 At » Pj tt o 

%mtn 19. 

(38, 43)-1-(4->t>^^7. x .= a> ) 
- 3 ~ C C IB ) — 1 - t K ei * -X X A- ) — 
4 - Xfs^ - 2 — 7 M f~ & S X 



OH 

0H! JX 



OCH 3 

7 $ / 7 is ? — -tf ( N - Acyl ami no acid 
aminohydrol ase EO 15.1. 14 ) 50 0 ^ifafc 5/ig/«/ 

og{b3'^h%ttrI»7kifc»t 'J y m&m 

« ( PH7.0 ) SO «Z # j&* -f o C *L d/ - 3, 4 

- Y 7 s * - 1 - ( 4-y h+v'^x.sA-)- 

3a - C C IB* ) - T-fe h *c */ s. f- As ) — 4 - 

jc^^a- - 2 - r-tr^-^y ^ 49 0.05 %<o 

Triton 100 £ i> 4> *D * <, tOgjS* 30 t 
X-2 0 Ifl filfc # *t * o EJotefrftEffx^A'-etfto 

-t % t S toft to 10 * ^ f& <b n c 

C«] 2 D 2 ° -40" ( 0=1. OHO/3 ) 

NMR a^JS^ 1 X* *€> h fl it & to <0 * H <b - 

W 20. 

( 33 , 4S )_t-(4-/h*«>'7x = A*) 
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- 3 - C ( 1 R ) - 1 - t Ko*>x^aO 
* - * *• - a. - 2 — 7 M f- -S / y 



OH 



OOH 5 

^^fff«^^Oj. ^T7 - -t' ( Oarboxyl ic- 
ester hydrolase BC 1 1. I. I ) 5 0 0 # {£ £ 0. 1 M 
U ® S ft «t ( PH7.0 ) IC ff d» L « Cn^Cdi- 
3. 4 - Y y y * - i - ( 4 - > M ■> 7 x - ^ ) 

- 3a - [ ( IR* ) - 1 - T * ^ i f ^ ) 

— 4 - xf sju - 2 - THff / y 10 *t flo 
, Ol^t* 7 -fc h ^^»o^T-t h O 5 % 2* £ 

*ttio CO««t 35 tt* 1 BIB fit * • 

* ^ as i i^^ic^i^-f^ig^ib^- 

CO" - -65° ( 0=1 , OHO/ 5 ) 

nmr vt & m m 1 -c ■» e> n tz it & m o * ti t — 



»GaB3Gl-2802a5 (12) 

& ^ ffl 1. 

d/-!-T')A'-3-7tf^ - 4 - x ^ 
- ~ 2 — T -k ^ V> V X 



ch 3 r~r 



/ o a* ^ /w r^rt K 1 ? * j£ ffc > ^ u 

> 20 «/ fg ft? L „ 0.87 ml (O T 9 ju 7 i *S R J>* 
*52kfi5fl0?^^ r *-X!>^4?i5rJO J i, 20 t, 20 
frmfcfto *> i§ & , 6«IC< i 

* flo * X . S5R^fflaT-20 t £ L . Ol>t^ 

* x ^ 1.76 «^fo]@tr:-c^D^.^> 0 

&i.5B^feia*tf-r:E:fc&g* 20 tKfio £ 
* * l . '/ 9 A*ctc*, 

■^h/57<-(«fk>f>y)K:fft, R f 

= 0.4 22 co i fcMfc 6 9 1* * & <, 

Bp 9 5 - 10 5°/ a 03 « Hg ( flfc f& © & ) 
NMR (ODO/ 3 ) d I 128 ( 3H, s ) , 156 
( 1H, d, J = 2Hz ) , 2.3 - 4.3 ( 2H ) , 



4.24 ( 1H, d, J=2Hz ) , 4.54 ( 1H, t, 
J=2Hz ) , 4.95 - 6.15 ( 3H, m ) 
IR C Liq . ) Of- 1 : 1760, 1712, 21 10 
&3£W 1 

dl ~ 1 : x y fc K ij yu - 3 — T -fc *f- As — 

4 ~ x f- ~ A' - 2 — ~T M f S ~s 

0 

ch 5 rf 

Ph 

20 «l |C g ft* U . 2-8 2 f y s» t K 'I ^ 7 i 

^&t>'^7K«t^^^^'^l>A 2 ? * fla 2 0 # 
fij « » . -5 i§ ft . # ** * S L , 5* g & * E 
fb>tuy30i^tejS)»L, 1.5 7 ? <0 4 i * / 

-A^ao;t2£#H»T-2a r k: £i -f * 0 

Ol^t* 1. 78 m£ <D * jr 7- y & — 20° 10 t "C flD 

, »o< 9 £fil&IK% is t fct% (ft ts 
•9M ) o 20.fO«Jft>tv^ftl^, & Jo « 

*7kfifcL, itt its « * «g 7k See* ^ * > * ^ K: t 



£ & „ £ fi* ® ^ & , » SI * U * ¥ * y * y 
y^a^Y^yy^^i y f a ^ ^ «✓ : ft 
x^yu= 3 : 1 ) J: OfilifiilWik^^ 
12 9 frft h ix o 

Rf = 0.35 ( v^^ a -n + t v :Sfc£#x^A- = 

2:1) 

NMR (ODO/3) « : 121 ( 3H, s ) , 132 

( 1H f d, J = 2H2 ) p 4.22 C 1H, J = 2Hz ) , 
4,45 ( 1H, t, J = 2H2 ) , 5.86 ( IH, s ) , 
7.28 ( 10H, s ) 

IR (Liq.) OB" 1 : 21 20 , 1 760 . 1 720 
3. 

d/-3.4~h7^^ - 1 — T 'j/u - 3a - 
( 1 - fc Ko^Vx^^) — 4 — rr-T-^yu - 2 
— T M f~ J v 



OH 

ohj 



d/-t-T'J*-!-7tf^-(-if 
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— /u - 2 - T -t' f- v J y 4 0 0 ^ / - a- 5 

K: © L . 7k^T86-?0 NaBH 4 # o < 9 flo 
* ♦ RBKt 20 *MKf.ff»»*if A'* »o ;t 

& 7* * flO £ , W$J£*7fci5fc3[EJ, JfcTfcMgSO, 

x:steffx^7u=i : i. Rf = o.3 fia )ic J: 0 

ittlt^l 3 0 0 «»i^Pjnfc, 

NMR (CD0/ 3 ) * I 1.2 5 ( 125H, d, J=6.5 ) , 
1.29 ( 1. 7 5H, d, J = 6.5Hr ) , 2.45 ( 1H, 
m) f 3.0 - 1.8 ( <H, m ) , 3.8 — 4.3 
( 3H, m ) , 6.1 ( 3H. m ) . 
NMR O 1.25 t \-29 <0 V f j- A* <0 ft. t)* b ft*/ 
3* = 1/1.4 X- *> % H t & 9* b & t ft O o 

* 3* R 15 * NaBH 4 <Dtt9fcK-*^^h7 

<f K * ffl "t *> l&] & * « & i> 1 » e? *. o 
*] 4. 

d/-3,4-h?^^-1 - T 'J ^ - 3a- 

( 1 y S ^ * ^ * -y x f // ) — 4 — i ^- — 

a- - 2 — T -tf 7- v> V ^ 



»fB|B3 81-280235 (13) 



OCOPh 




^ fjFij 3 K J: 0 » 3* : r* * 1.4 : i <o 

#^07^3 - ^fr «00 ^4 2 0 i^O 7jC X h 

?t K»7? y)C»H»t, h ij 7 

<t 2.34 ; & a*lfj|f ^ i 9 * m z. * 0 co^ 
* * . * o * * 3 o # M fit f * o » tit * * a, * 

»0^7k6t2gl, MgSO, frt "C /§«^f5&^ 
y »; jfir ^ a» ^t^H^ 0 "^^^^^^ — ( 
^ a ^ dr v y : e^E^^^^ = 5 : 1 ) *c j: 9 iff 

I3t?> t § tflft 917 *9 t>>® b tltZ Q 

NMR (ODO/j) 3 : 1.5 0 ( 1.25H, d, J=6.5Hz ), 
1.5 4 ( 1-75H. d, J = 6.5Hz ) , 154 ( 1H ) , 
3.3-3,8 ( 3H. m > , 3.9 — 4.4 ( 3H, m) t 
4.9 — 61 ( 3H. m ) , 7.2 - 7 6 ( 3H ( m), 
7.8—8-1 ( 2H, in ) 
NMR <0 1.50 £ 1.54 <D*y?i'A<<D\£b*>b R*/S* 
= 1/1.4 X'ih * £ tfrWbti-tti.Hz.0 



m 5. 

di — $,4 — Yy'SX— \ - T *) A* - %a - 

x.-fisf-jrjL*f-z=-A, - 2 — T f- -/ y * is X & 
de - 1 * - h y y * - \ - T 'J a, - 3a- 

C ( is* ) syy-fA'jI-^yx*-*'] — 4 - 

7 ^ = /u^-^^^-a^- 2 - T-tf^v^/ x 

ch; rT pbc °° n 

t 

b 7 ? "/ 10 rffcjg«t, *ffrTn - 

f^i.'N + tyftC 1.62 m % ^/i/ ) 14 «/ 

»D * * o ^ 30 # fal flU* & - 7 8 t K &J 

^ # ( R*. S* O * 3* 9 ) 9W 10 i/f h 7 

* K«7 5 yjBKtflll, H K -78 t »£.-£— 0$ 
WJftl*-T&o Ol't, J . Am. Ohem. soc, 99, 
4405 (19 77 ) <0^&-C^fitU/c 7XiA,Ky-k' 



v f- * * a* * - Y ( 03SO 2 0 ) 9 7 2 O 1 0 
rif^tK"79 X»«**flX.5 fl -78 t 

tt -t: - «t # „ ea ^ ^ ^ * j J0 * o -t ft 
»'m**fi*a*ja*te-(:rttt. Mgso 4 K-£ 

^ ? 7 - ( ^ a * y : S^^xf = 

io : i )tei:9ffi$*Le&OR*<*5 20 "?*j£ 

7>* 8 * 2 0 0 «y A» P? ix o 

ft* « : **#«9 5ff . Rf = 0.23 < ft > 9- f V ) 

NMR (0D0< 5 ) 3 : 1.5 2 ( 0H 5 , d, J=6.5H2 ) , 
3.54 ( 1H f d, d, J = 6.5 P 2.5Hz ) , 3. 6 - 
4.4 ( 2H, m ) , 4.51 ( 1H. d. J = 15Hx ) , 
5.0 — 6.0 ( 4H, m ) , 7.1 - 7.6 ( 8H, m ) , 
7.9 — 8.2 ( 2H f m ) 

IR (Liquid ) Of" 1 : 1 760 , 1 7 20 

S* (4> : mp 70 - 1 t Rf = 0 3 1 ( & ft / * 

V y ) 

NMR (ODCi 5 ) * : 155 ( CH 5 , d, J = 6.5Hz ), 
3.3 — 41 (3H.ni), 4 2 9 ( 1 H. d, J = 
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15Hz ) , 4.9 - 6-1 ( 4H. m ) , 7-1-7.6 
( 8H. m ) , 7.9 - 8.2 ( 2H. m ) 
IR ( Nujol ) oi -1 : 1 7 6 0. 1 7 20 
ft 6- 

di — 3, 4 - h 7 * * — 1 1 y y \l K 'J a> 

_ 3tt - C (13* ) - 1 - t K ° * i f ^ ) - 
4 - i ^ ~ a- - 2 — T -t* -f- y y y 




g^ff 2 O d/ - 1 : y y fc K >J a* — 3 — 

~T *f- — 4 — X .=i A* - 2 — ~T M T *J J y 
\.9 9*20mt(O/f;-A'KmmL* -20 t 

-C NaBH, 250 ■? * *>D * l«) & K X 5 #W!flt#o 

^■^fflTK&O'B^^^^^^r^a^, tfc S£ <# 
ffl « -f * £ B fcl <fc * *M.T f 45»5»rifc, 
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<fc ^ 4to 60 0 ^iiftfl t L"C»e>rifc, 
mp 10 5° 

NMR (CDC* 5 ) 3 I 1.2S ( 3H, d, J=6Hz ) , 
132 ( 1H, d, J = 15Hz ) . 3 2 6 ( 1H, dd , 
J = 5. 15Hz ) , 3.89 ( 1H. t. J = 15Hz ) , 
3.8-42 ( 1H, m ) , 5.9 3 ( 1H, s ) f 
7.1 - 7.4 ( 1 OH, m ) 
& 3 r « 7. 

d*-3.4-h 7 y^-l : *s v t K'J* 



- 3« - C ( IR*)— T-t h*->xf-A*}-* 



— x^-^/u - 2 - T -fcf 




y *? 


«t O' dj - 3. 4 


— h 7 — 1— -< y y 


t K 


U a. 


- 3a - C ( 


18* ) - 1 - 7* M V 


x t 


A. 3 


- A - J- - 



A* - l — 7 M i- & / y 




ph ph 



6 "C^/CR* &r>* a* <D ± 3* 0 O T a. 3 
- a. # 1 * & * u y y 5 4 fl. O' 7k ft & 5 ml K 

;t, # t£ efc t*c , &r>*E3tt^m7Kfc-Ci5fe*$& % # 
mft&o y v * f * ? * * h ? ° h r 

7 7 -( - (fifk/f u y : ft*xf ^ = 40 :i) 
tt J: Olffif^ iBWO s* <* 4 00 J: ^ R* 
# 25 0 •?A^f>flto 
S* # : mp123° f 

a f = o.64 (ffi{t>f-^^:fteKifA'=20 
: i ) 

NMR (ODO/j) J : 1.35 ( 3H, d, J = 8Hz ) f 
1.88 ( CH 5 . s ) , 2.40 ( 1H, d r J = 2Hc ) f 
3.40 ( 1H, t, J=15Hz ) , 3-74 ( 1H f t, 
J = 15HZ ) , 513 ( 1H, dq, J = 6. 5, 3 Hz ), 
5.92 ( 1H, s ), 7.28 ( 1 OH, s ) 

IR (Nujol ) as" 1 : 1 770 , 1 73 5 . 1 6 00 

r* (* : tt« 

R f = o.4 5 («ft> tuv : Bai*t^= 20 : i ) 

NMR (OD0i 5 ) t : 1-30 ( 3H, d, J = 6Hz ) , 



1.92 ( 3H, s ) , 138 ( 1H, d. J=2Hz ) , 
3.36 ( 1H, dd, J = 15. 5.5Hz ), 4.01 (1H, 
t. J=2Hz ) , 5.14 ( 1H. q, J = S.5Hz ) , 
5.92 ( 1H, S ) , 7.28 ( 1QH, S ) 
IR (Liq. ) Of" 1 : 1 770 . 1 740 

di-3, 4 - h 7 y ^ — 1 - ^ y y z K U 

- 3a - C ( 1R* ) - 1 , ; y / 4 * + =■ 

^ a- ] - 4 - x ^- - a- - 2 - T -tf T i> S y H X 
Cfdi-z.i-tyyx.-i-^yyt K'J ^ 

— 3a - C ( 13* ) - 1 - *< y V <\ * * v 
*- * 1 - 4 - x ^ - a, - 2 - T M f- y ^ y 




Ph • P h 



# 6 f H/C 592 -y<OTA-3-A,fr( R* 

& 7>' s* O * 0 ) * , IP^Of r ?t K»7 
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S &V 4 4 0 "?<0?f,|t^^tlD^5o 

4 i 7 «v flo , 7K^ff]%MO^e^Oi v 

Mgso^ K -c » s m w * u , 

ju 9 € V Y f a *r y f ? y 4 - ( f f a ~* * ? 
R* : mp 1 1 1 ° 

NMR (ODO/ 5 ) 5 : 1.45 ( 3H. d, J=6Hz ) t 
140 ( 1H, d, J = 2Hz ) p 3-55 ( 1H. dd. 
J = 15 AO' 6Hz ) , 4.15 ( IH, t, J = 2Hz ), 
5.41 ( 1H, q, J = 6Hz ) , 5.S4 ( 1H. s ) . 
7.1 ~ 7.5 ( 1 3H. m ) . 7.7 - 7.9 5 ( 2H. 
m ) 

s* it : tto #. m 

NMR (ODO/j) a : 1.50 ( 3H, d, J = 6Hz ) , 
138 ( IH, d, J = 2Hz ) , 155 ( 1H, t, 
J = 15Hz ) , 186 ( IH, t, J = 15Hz ) , 
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5.44 ( IH, dq, J = 6, 2.5 Hz ), 5.90 ( 1 H , 
s ) . 7.1 - 7.5 ( 1 3H, m ) , 7.7-796 
( 2H. m ) 
& *W 9. 

d4-3. 4-h7^^-1- y y fc K M 

- 3a - C ( 1R*) -*<y/1^^»ya»^3 

- 4 - 7^-/u^-^x^--yu - 2 — r y S 

y*sj:7>*dj-14 — h 7 x — 1 i v * t 

K ij — 3 a - £ ( 1 S * ) — 1- y ✓ <f a* * 

^ V/ JC ^ ] — 4 —7 — AsJ-X-JZj-^As — 2 

- T * 1- * S y 



OH 



OOOPh 

Ph 



SPb 



PhCOO 



CH 3 



Ph 



^SPh 
Ph 



^ ^ t > t >i/ ? f y 0.22 * & ?k -r h 9 
fcKcw^ylO^fcjgJBL. 0. 5 6 O n - 7 
TV+^ + ltz'l&t 1.62 m^Vi/ ) * flo 
30 0>M tK ?fr T ISlflp-t * o -76 t Kl^aL, 



&m m * -e & fiJt u r* o v ✓ /u#348»? 

-78t;-eft##:270 «?<Q 7X — A'^y-tfyf-i* 
X * * * - I* * flO * . -78 t tCt 30 

ftg:t^A'Ot.«- , OJ£fbT y * * * ^ 7k 85 *K * flo 
* * o W 8t « * tJc ifc «: Mgao, t & ft 0 « ft S 

- ( a^ + t / : »®JtA' = 5 : 1 ) K 

NMR (ODO< 3 ) * ^ 1- 4 6 ( 3H, d. J = 6Hz ) , 
161 ( IH, dd, J=2.5, 6Hz ) , 4,4 2 ( 1H, 
d. J=15HZ ) , 5.50 ( IH, q. J = 6HZ ) , 
6.06 ( IK. s ) , 7.15 - 7.7 ( 13H, m ) , 
7.8 - 8.0 ( 2H, m ) 
IR (Liquid) Of" 1 : 1 76 0 . 1 720 . 1 600 , 1 580 
£3* ft 8 "CHI fctf-fc 8* « y / <i ^#86 V * 
ffl R* y ;/ <f A.^O«^tra»tCRlo. 

ftlfi t l^osHso m h friz* 

NMR (ODO/j ) « : 1.53 ( 3H, d, J = 6Hz ) , 
160 ( IH, t, J = 15HZ ) , 4.11 ( 1H, d. 



J = 15Hz ), 5 54 ( IH. dq, J = 6.5, 15Hz ), 
6.03. ( 1H. s ) , 7.1 ~ 7.6 ( 18H, m ) , 
7-8 - 8-1 ( 2H, m ) 
ID. 

d / — 14 — h ^ y — 1 5 y y t KM — 

3a - C ( IR*) - 1 - T -fc :n^A/]-4 — 

7x^^f ^xf - 2 - 7 M + & J x J: 

^d/ - 3. 4 - y^ - 1 1 y y t K- M a- 

-3tf-C(ia*)-1- T * h + '/xf >u)- 
4 - 7i^^^-jfx^^^-2 - T -tf *y y* y 




X-{%P>K7^R*«:82-y^ffi\.^-C£3| 

^ A J » h ft tc o 
mp 12 0° 

R f = o.4i (ififk^f-i/y :ft^x^/u=2o:i) 
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NMR (CDO/j ) d ; 1.30 ( 3H, d, J = 6Hz ) , 
1.93 C 3H. s ) , 3 39 ( 1H. dd, J = 15. 
6Hz ) , 4.20 ( 1H, d, J = l5Hi ) , 
5.16 ( 1H, q. J = 6 Hz ), 5-97 ( 1H, m), 
7.0 - 7. 4 ( 1 5H, m ) 

no ^iin^nfc, 
r/ = o.48 (fift / f :ftfl*f ^ = 20 : i ) 

NMR CCDG/ 5 ) 3 : 1.38 ( 3H, d, J=6Hz ) , 
1-92 ( 3H, s ) , 3.45 C 1H. t, J = l5Hz J, 
3-99 ( 1H, d, J = 2.5Hz ) , 515 ( 1H. d ,q 
J = 6, 3Hz ) , 5.9 9 ( 1H, s ) , 7.1-7.5 
( 1 5H, m ) 

n. 

di - H - ^ - 1 - ( 4 - > h * 5/ 

7 1-^ ) - 3« — C ( IS* ) - 1 - T -fc h * 

x f A' ] - 4 — i — ^ - 2 — ~T M f~ J y 

fe j:^ d/ ~ 3. 4 - h 7 X ^ - > - 

t v/ 7 x = ^ j - Ja - ( ( 1R* ) - i - T -t 
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h *->if^]-4-xfa^-2-7-t!f-x 



OCOCHj 



CH 5 



OH. 

I j ch 5 coo y-j 



-3.4-h^X>t-1-( 4 - > h + V 7 X .£ 
yu)-3a-C 1 - t Ko + .y x ^/u)-4- 
^^^^--2 - T 4 : v> y V (<fc$8B 59-265962 
<0^^^12 KEK ) 270 ( R * £ 3* (O U & 
m ) * tT M x x 300 ft 7>*J&7kBt& 30 0 * K ® 

Wbi5^r«fls©Jc&ttto TKTKfrc^Jt.fi^iax 

A> ft Hi o ^^Gfc7k&0*7)cSt& MgS0 4 fc: X 

& «* o ^ 'i ii f 7 \Z V Y £ 

tS t B ttO S* S5 lOf H* # 180 ^ ft* 

s * ft: : R f = o.34 ( la <b > ^ w x ) 



NMR (CDC/$) d : 1.42 C 3H. d, J=65Hz), 
10 ( CH 5 . s ), 155 ( 1H. d, J=2Hz ), 
3.57 ( 1H. dd. J = 5. 15Hz ), 3.7 6 ( 3H, 
S ), 4.31 ( 1H, t. J=15Hz ), 5.30 
( 1H, dq, J = 6. 5, 5Hz ) , 6. 7 — 7. 6 C 4H, 
A 2 B 2 m ) 

R* # : R f = 0.26 ( Jg it / T v v ) 
NMR (CDC4 5 ) S 1 1.40 ( 3H, d. J = t5Hz ) , 
10 ( 3H. s ) , 155 ( 1H, d, J = 2HZ ) , 
3.45 C 1H, dd. J = 6.5. 2Hz ) , 3-76 ( 3H. 
S ) # 4.50 ( 1H. t. J = 2HZ ) , 5.27 ( 1H, 
q. J = 65Hz ) , 6.7 — 7.6 ( 4H, A 2 B 2 ) 

&i%m ii 

7ii/u) - jo - [ ( is* ) : y ✓ <f a* 



* <X X <^ A- ] 


- 4 - 


r ^ a, - i - r ? *s s 


y *j J: r>' d * - 


- 3. 4 - 




h + '/ 7 X = 


A- ) - 


3a - C ( IB* ) - 1 - *< 


v y 4 * 


y x * 


A* ) — 4 — =. A* — 2 - 



OOOPh 

CH5 JX 



CH 5 

phcoo 



~T *l 1- *s S > 



OCH 5 . v -OCHj 

£ 3* flj 1 J: r>* 2 (O & K m c -t ft h n * <M 

-3.4-h^y^-1-( 4- / h * f 7 x 
> ) - 3a - ( 1 — t K°^->xf//)-4- 
xf s^ - 2 - T -%T T *> J >" (#KKJ 59-265962 

-t K" #f xt^# ( ^ d * > ft ) 

57 0 h 7 t Ke79^ IMKffM, 

j||CM7xa^**7<yi1 ^&r>$j&§ 
flK 50 0 ■P^Zra^.. ^K?&T 700 *9 <T> T S * i> A* * 

-C3B3FW«t^. #ETlS&*§?:2rL. & & * * 

v * # a* 5 € ? r?a-*h4 r 57<i — c*y?o 
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-v*n-y :ftfftif a^ = s : 1 ) K X 0 ffl « i" 
* £ g tfJ <D R* # 50 0 fi» ft b H /: e 

mp 101° C x-xA^^^j^ift) 

Rf = 0.5 ( Jg ffc > * * * ) 

NMR (ODO/ 5 ) 8 I 1-55 ( 3H, d , J = 6.5Hz ), 
2.55 ( 1H, d. J = 25Hz ) . M ( 1H, dd , 
J = 6.5, I5Hr ) , 3.T0 ( 3H, s ) , 4.6 
( 1H, t, J = 15HZ ) , 5.46 ( 1H, q, J = 
B.SHZ ) , 6.7 - 7.6 ( 7H. m ) , 7. 8 ~ 
8.0 ( 2H f m ) 

IR (Nujol) en" 1 : 3280 , 21 40 , 1 7 45 , 1 7 20 , 
1608. 1590 

IS* - t Ko*£**^<* 500 V**E2k*fl: 
y f 1/ xf|i 15 3fi<0 F M x <f- ju T * & CK ftfe 
J| f O ^ > f* ^ 7 s* / f V ^ x O ^ IE T 15 ^ 
O £ & ^ 62 ^ ° 'J Kt 1 0 ft 1 5 B# flfl EL 55 

fc^taefczkKn: ~BTi5tr«SK 7k Cfc o Mgso 4 
KX$Z$k&®m%&-r % t Bto<0 s* # 500 -9 
A* ft 6 K o 
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Rf = 0.61 ( tg it / t W ^ ) 

NMR fODOJj) a I 1-59 ( 3H, d. J = 6.5Hz), 
155 ( 1H, d. J = 2. 5Hz ) , ~3.7 ( 1H, 8 ) f 
3 7 0 ( 3H. S ) , 4.38 ( IH, t, J=25Hz), 
5.5 3 C 1H, d.q, J = 6. 5. 3Hz ) 

m n m i * 

d t - a. 4 - h ? v * - \ - C 4- / h^c^y 

x. /u ) — 3« - C ( 1 R * ) — * * * * f x 

f- >ru ] — 4 - If i^ - 2 — 7 f- f S J V 



OCHO 




m 12 Ki7FLfc:££-ewe>n* d * - 3, 4 

— J* 7 y * — 1 - ( 4 — > h + -y 7 x - ) - 
4 - xf = - 2 — 7 M T 'S J v 100 X h 

h I) 7 1 - /i/ * ^ 7 4 / 230 ^ 4:^0^. i 0 o v * 



-C *k «T T 150 •?(07/y*A*'^y x f ^ 
1 5 o «? * *jo *. * <, RI5tt*aiB»c-C5B#r4l«# 

y y y 4 _ ( y ; a ^ ^ t y : S£ f£ ^ f >^ = 
2 : 1 . R f = 0.4 ) »c j: 9 « Iti tBteft^ 
& so lyA^b^to 
mp 79 r 

NMR (ODOI3) * : 146 ( 3H, d. J = 6.5Hz), 
154 ( 1H. d, J = 15Hz ) f 3.49 ( 1H. dd, 
J==6.5. 15Hz ) , 3.74 ( 3H, s ) , 4.4 8 
( 1H. t, J = 15H* ) , 5.38 ( 1H. q. J = 
6.5IU ) , 6 7 5 - 7.55 ( 4H, A 2 B 2 W. ) • 
7.98 ( 1H, s ) 

0mm 14. 

d#-3.4-h?y*-1-( 4->h*V 
K y ^ ) > 3a - ( 1 - V a + *S * + *> ) 

-i-xT-As-i - 7 * t * s y 




dt-\l-Y7 ^*- \ - ( 4 - > h * 
V X /U ) — 3 - T — 4 — x ^ — 2 — 

T-tf^-yy^(4#fifiPa 59-265962 O ^^^|4 
ft & *i ) 460 ^* f f ? K Ko 7 ? y I rfAV 
>*/-A'3./<Qte^fcfc:g»U. 0 £ Kit 
NaBH 4 6-0 * * flo * * o 10#&6*£&X^;u*tra 

A.. £<bK*&iS£&7k*flD;t*o *f « * # 18 L . 
TkSfcf*, Mgso 4 w:tRl*o 

^4*U-:/:fifc#x*-A'=1 : 1, Rf 4=0.3 ) K 

X 0 « «-f * £ e e9<fc#4to 460 vi'^ibK/;, 

NMR (CDO< 5 ) « : 1.24 ( 1H, d, J = 6.0Hz ) t 
1.28 ( 2H, d f J = 6.5Hz ) , 139 ( 1H, d, 
J=2Hz ) , 3.70 ( 3H, s ) , 3.2-3.4 
( IH, m ) , 3.7 - 4.2 ( 2H, m ) , 4.59 
( IH, d, J = 15Hz ) , 6.70 - 7.25 ( 4H, 
A 2 B 2 S ) 

1.24 t 1.28 <0-yfi-A'<Oftfrb B.*/3* ss 1/2 
X- *> * C t & W h t>* t t£ O tl o 
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is. 

&l — \ l - \ 7 ~S * — \ - ( 4 - / Y * \S 

y >y a* ) - la - [ ( |R* ) _ «. - > y 

^^^■yjif^] - 4 — x. s=. /Ls — 2 - T -fef ^ 

>S / y 



OCOPh 



OOHj 



^ ^ #J 1 4 t: ft p> n /c {fc it ( R* <b s* O IB 
) 3 ?*r80./O*s-7|C:rh7t K a 7 7 y tC 

y A 7 t' «/ K ^ o t J. ^ ^ 7 >f _ ( .y f a ^ + 

R* <t S*(Oil^fel35 M^btlfco 

^KflfefiJtteitjftK^ «j # * * ft mm ft & f a 

-rY?774-Klt)* Kit / 1- u y * K §S j§ 
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* * o 

R* * : 

NMR (CD0/ s ) ^ : 1.43 ( CH 5 , d. J = 6Hz ) , 
2.51 ( 1H. d, J = 2H2 ) , 3.49 ( 1H, dd , 
J = 6. 2Hz ) , 3.73 ( 3H, s ) , 3. 8 - 4.3 
C 2H. m ) , 4.70 ( IH, d, J = 15Hz ) , 
5.40 ( IH, q, J = 5H2 ) . fi. B ~ 7 . 6 C 7H. 
m ) , 7.8 - 7.9 ( 2H. m ) 
*iW 16. 



A* * * *y t JVr 


D - 


4 - 7i^^f i-xf = ^ 


— 2 — ~7 f- -s 


s y 


^tXSXA-Yyy^-\ 


- ( 4 - / ^ * 


*y *< 


^^^)-3a-C(1S*) 


- 1 — : > y >f 


Jr 




^ ^- ^ a: f- — yu 


- 2 


~ T ^ f ^ y ^ 



oooph 

CH 3 



,8Ph 



OCH5 



0.7 1 rfO-N + f / fjU^* /J?1 |.y tf 

9 1- v J* -v * * x ft 2.1 ( 1.62 m ) * 

an* 30 am . -7 8 t k * a-r * 0 to 

# fel ^ 3* fll 15 KT<£j£L/c.-<y y-f # 
( R*, 8*Oi?f) j 1 ^OlO^THPjgjK^jD 

^x-tfv^rf-.*^**.. h 76 7 * O 10 THP 

tffc & Mgso 4 t K$fe 0 

h ^ 7 7 >( - c y ^ o * tr y : ftKxf-A' = 
10 : 1 a* ft***?!!*-*-** 

R* * : 570 *ft P>H/c tettfefl 

Rf = a48 ^=20 : 1 ) 

NMR (0DO* 5 ) 4 : 1.45 ( 3H. d, J=6Hl ) , 
3-54 ( 1H. dd. J = 6. ) , 3.72 ( 3H f 

* ) . 4-05 ( IH, d. J = 15Hz ) , 4.66 ( IH. 
d. J = 15Hz ) , 4.37 ( IH, d. J = 2H2 ) . 



5.48 C IH. q, J = 6Hz ) , 6.6 - 7.6 ( 12H, 
m ) f 7.7 5 — 8.0 5 ( 2H. m ) 
a * ft : 1 8 0 t)» ft P> K tz o mp 85 t ( -^x 

NMR (CDOIj) ^ I 1. 54 ( IH, d, J = 8H* ) , 
3-5— -3.8 ( IH, m ), 174 ( 3H. S ) , 
4.0 ( IH, d. J = 15Hz ) , 4.72 ( 1H, d. 
J = 15Hz ) , 4.12 ( IH, d. J = X5Hz ) t 
5.50 ( 1H. qd. J = 6. 3Hz ) f 6.5 - 7.7 
( 1 2H. m ) , 7.75 - 8.0 5 ( 2H. m ) 

IR (Nujol ) of 1 : 1 755 . 1 732 

* m w 17. 

di-3.4~h?y^-i-(4 - / Y + *s 
7 1 s ^ ) - ja - [ ( is* ) - 1 - z/ y -f 





* y 3L ? *s ) — 4 — 7 — 


As 


- 2 


- T -tT ^ J Vils X tfi 4$ - 3, 4 - 


y 


^ — 


1 - ( A — / Y If <y 7 — a, ) - 3a — 




C ( 


IR* ) - 1 - ^ y */ 4 A,****?-*') 




4 - 


7 xr ^-xf r ^ - 2 — ~T M f- y y 


y 



—632— 



OCOPh 

OH 5 



Ph 



CH 5 



- 8Ph 



OCH s 



OCH3 



* It * <f- # V 7 V * 0.4 ml T y 7 

t y a 7 7 V 1 0 ml K ® f» U , * It T tt 8 i( <0 
n _^f/Hjf!)A^ttxft( 1.62m 

^*-^ 560 ^Oj^7K?Mt V a 7 9 * mm. 
* m*.* -re ttt RMftfft*. o^t7x 

i^^y-tfy*;*-.*/*** - h 430 © 5 ml X 
& Mg30 4 fctft&o 'J 

H>^^/57<-( y ? o ~* * it *s : 
t|S & * + *> = 5 : 1 . Rf = 0.3 ) K X 0 « « -f 
S* 630 ■? » e> K fco 

Bf = a4 ( & it / 1- * * ) 
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NMB (0DC^ 5 ) * : 159 ( 3H, d. J=6Hz ) , 
3 7 0 ( 3H, s ) , - 3.7 ( 1H ) , 4.6 2 
( 1H, d. J = 2.5Hz ) , 5.55 ( 1H, dq. 
j = 6. 3.5Hz ) , 6.7 ~ 7.6 ( 12H, m ) , 
7.8-8.0 ( 2H. m ) 

£ #1 1 2 •CW^fcR^z/'f * * 

B f = a28 ( a ft > f ^ y ) 

NMB (0D0< 5 ) * : 1-56 ( 3H. d, J = 6Hz ) , 
3.84 ( 1H, dd t J = 8. 2. 5 Hi ) , 3.7 2 ( 3H, 
9 ), 4.61 ( 1H, d, J = 2.5HZ ). 5.51 ( 1H, 
q, J = 6H» ). 6.7 - 7.6 ( 1 2H, m ), 7.8 - 
8.0 ( 2H, m ) 

IB (Liq.) a -1 : W50 , 1 7 1 2, 1 6 00 , 1 580 

&nn is. 

d* -3>4-fr?y*-1-(4- / h * y 
^ x y a> ) - 3a - C OR* ) - 1 - * * i * * 
* y * <J- a, - 4 - a - - 2 - 7^f ^ y 



OCHO 



OOH5 



L h tj 7 X^^*^7>( X 890 * & t>' ^ fl» 0-2 «W 

i^^iA, 10 bzm&u K-ctt^o x 

^ *"&r flo JL. *T * *ifco Mgso 4 Kftft, 

isi^. » « * f o * * a- 7 * y v ? ° ~* v 
^$7^-(v;o^tfy : fit* & * ^ = 
1 : 1 )teJ:0W#T*£@to{fc<fr&i68*tf 

ft <b it <, 

B f =o.33 ( mit / f- y * : + 40 : 1 

NMB (ODO^s) * : 135 ( 3H, d, J = 6Hz ), 
148 ( 1H, d. J = 2Hz ), 3.33 ( 1H. dd . 
J = B, 2Hz ), 3.74 ( 3H. S ), 3.90 ( 1H, 
t # j = 2Hz ), 3.95 ( 1H, d. J=15Hz ), 
4.62 ( 1H, d, J = 15Hz ), 5.21 ( 1H. q. 
J = 6Hz ) # 6.6 - 7.3 ( 4H. A 2 B 2 ), 



7.8 9 ( 1H, s ) 

^ ^ n is. 

d<-3.4-h^^^-1-(4 - / Y * y 



^ y y ) - 3« - C ( 1R* ) ~ t - T * h » 
y 2. 7- As ] - 4 - i^^-v - 2 — 7 M f S *s 



OOOOH- 

OH 5 



14 x*» e> nfc<k^to ( r* <t s* o * 
3? 0 ) 200 * * fflv>-t 0^>J r i 13 & teEfc, 

ttlL'/D ii # + 9 V f ° Y ? ? 7 <i - 

( .y-; Q^ + fy : ftfiif ^ = I : 1 ) K X 
) 9*&$$~T£ £ @6^<k# ! to 200 ^a ; f&P?ixfco 

B f =a56 ( '/^ o^+f y : »^*t^i : 1 ) 

NMB (ODOIj) « : 1.32 ( 3H, d, J = BHz ). 
1.95 ( 3H, 8 ). 145 ( 1H. d, J = 15Hz ). 
3.32 ( 1H. dd, J = 6, 15Hz ), 3.75 ( 3H, 
s ). 3.92 ( 1H. d, J = 15Hz ). 4.70 ( 1H, 
d. J = 15HZ ), 3.92 ( 1H, t, J = 15HI ), 
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5.20 ( 1H. q, J=6Hz ), 6.7 - 7.3 C <H, 

a 2 b 2 m ) 

20. 

7 Xi^ ) - 3 - jtf 
A" — 4 - ( Z2 — &x.Y*~y 2 — 7 

M 1- >/ J y 



O 

A 



(OEt) 2 



OCH 5 



v> x h =fr i/ 7" a K" ^ T 7= H K 2 f ^ x -feT 
x 3 0 f K m f* U 1. 6 8 fOp-T-V^y & r>* 

« ;/ - a, 1.12 # * jo >L * . * -30° U 

t.25 i/o^tf^jD^., 2*M*»*»9KE;a 

-30°j&* h 10 tfctS, 

ffifb/^^^frflo*. * Sfc & Mgso* fc t £ & 0 
fi £ jSt 4& V «x y D # * <0 y \C ~J Y f a y 7 



ft/BBS 61 -280295 (20) 

Rf = 0.4 5 ( V ? a ^ * V S ^(gjf-yur, ; , ) 
NMR (ODO/j) d : 1.15 ( 3H, t. J=6.5Hz ). 
121 ( 3H. t t J = 65Hz ), 1.5 - 22 ( 1H, 
m ), 135 ( COCHj. 5 ) , 3. 4 - 1 9 ( 5H, 
m ), 4.21 ( 1H, d. J = 15Hi ), 4.4 - 4-8 5 
( 2H, m ), 6.8 - 7.5 C 4H, A 2 B 2 ) 
£ % #J 2 1. 

d$ - 3. 4 - Y y y - 1 - ( 4 - > h * y 

7 x ^ ^ ) - 3 q - ( 1 - K ° * x /u ) - 
4-(l2-^xh^-yxf-A^ ) — 2 - T^f 

^ y y ™~ 

OH 

cHArr^ (0Et)2 

^SJ^OCHj 

£^ W 20 -eft <b ivfcffc£-1& eoo -7*7- h 7 
t F° 7 7 y : ^;-^ = io : 1 <r> & & & 

I 15 0/*CSiU, -20 t fct 150 «vO N a BH 4 



* m *. , ra«a*c-c5»Htt^-f*. & * 7- ^ 

Kt^ftftft£Tgj«S*e z*if*r ^ ° ^ h *r 
y y 4 — is? a*K4p.<p*s = 2 : 

NMR (ODO| 5 ) I ppm : t „ ^ tfl4 c 9H ffl } 
1.55 - 160 ( 2H, m ), 3.13 ( 1H. dd. 
J = 1S, 6Hz ). 3.27 ~ 3.87 ( 5H. m ), 
182 - 4.32 ( 2H. m ), 4.60 ( 1H. d ( J = 
5.5Hz ). 3-72 C 3H. s ), 6.7 ~ 7.3 ( 4H, 

a 2 b 2 m ) 

#^^21 

d/~3.4~h 7 ^^^i-(4 - / Y ^ y 

7X = /,) - 3a , ( x * V x 

T A, ) - 4 - ( I2--/X U-yxf ^)- 2 



7 +i 1" & y y 



CH 5 



OOOPh 



m 7km it > ^ u x u , e m> y 12 ^ o 

^ "C^r & #fifc ^ a y k ISO * * Jo 20 B*H g 
i& K: X « # 0 &1fC &o-C U ft h 

tL2>%k&%-y\)i3<yji'?a~<r y y 7 4 _ ( . x 

? a * v y :ff^gftx^A^ = 2 : i )^J:0ffl 

82-f^i-gBU^ 28 0 «Fi>»{#e>Kfc 0 

NMR CODO/ 5 ) a : tBO ( 125H, d, J = 6Hz ). 
1.55 ( 0.75H. d, J = 6Hz ), X70 ( 3H. s ), 
5.25 - 5.75 ( 1H, m ), 6.7 - 7.7 ( 7H. m ) f 
4,69 ( 1H, t, J = 5.5Hz ), 7.8 5 - 8.2 5 ( 2H t 
m ) 
21 

de-i4-Y?y*-i - ( 4 - / Y * y 
7 x ^ /u ) - 3 a - ( 1 : ^ y ^ * * y x. 7- 

) — 4 — ( 2— ^A^^A^X-f-.A^) — 2— T-tf 

5- y v ~ 



OCH$ 



OOOPh 

A 
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OOH 5 



^8361-280295 (21) 



& % m 22 -C ft <b tt- tc it * to 26 0 * * * b 7 

**Ti.<0«fflBfc*»n;t*. 2 * M « # ft * 
6*G* A.*&n*., *fto K^I§^H*Lt 

^p>H65JiS^^y a y ^ » « ^ h ^ ? 7 

KX9tt&T%>t3to it * * ; * * K fc • 

R f = 0.3 ( efesfcx *■ a* : -y^o^ + t : i ) 

NNR (ODOJj) * : 1-56 ( 3H, d. J = 6Hz ). 
1.54 ( 3H. d. J=6Hz ). 2. 5 ~ 3. 5 ( 3H. 
m ). 3.72 ( 3H f s ), 4.10 - 4.5 5 ( 2H. 
m ). 5.4 ~ 5.8 ( 1H. rn ). & 7 ~ 7.5 ( 7H, 
m ). 7.7 ~ 8.0 ( 2H, m ), 9-7 4 ( 1H, br. 
a ) 
^ ^ m 2 4. 

d<-3,4-h7>-^-1-C4 - / Y ^ y 
7 X s ) - 3fl - ( 1 1 V */ <j f * * *S * 

) - 4 - n*'**yJi-A' - i — 7 * r & 



OCOPh 

23 P> tltcit&%> H° "» * T * h 

x 2 ^i-yXK*( 10I*)IC 

yu-C^HiU, 7k 6fe „ Mg30 4 -C$£ ^fe-f ^> o « fit * 

x + = 1 : 1 <o £ frc -c # ifc ffl v y a # a* tlo 
k # u R f = o.i iEiDj: 0 ew^^^j 91 

NMR (ODO* 5 ) « : 151 ( 1H, d, J = 6Hz ). 
1.54 ( 2H, d. J = 6Hz ). 13-3.5 ( 3H. 
m ). 3.70 ( 3H, s ). 4.0 - 4-4 ( 2H. m ). 
5.3 ~ 5.7 ( 1H. m ). 6.7 - 7.5 ( 7H. m ). 
7.7 ~ 8.0 ( 2H. m ). 8.9 6 ( 1H. br . s ) 

m 25. 

7 x n a/ ) - 3 a - (1 : x :/ >f a, x 



) - 4 - 7X-/l^f-^^7^^ — > ^ A* — 



2 - T -fe" f- ^ > * 



OCOPh 



OCHj 

24 -CI4^Kfc^^to 90 * * * > ** * 

* a- a T ? k : T * h = 'J ^ = 1 : 1 <o S 

J& f£ » L , n A* * *s y -\ \ * / ? * K 

so^Of ^7i;-^^JoJt2 (HI ft # *-f * « 

<b n * 2& s * *^ f J * f »W* ? a * ^ ^ * 7 < 
-(.y^o-v*^x:e^^3:^^=2 : 1 

Rf 0.3 ) k j: 0 ffl * <b @ to e> 

9« 26. 

( 33, 43 ) - 1 - ( 4 - > h * v/ 7 X =- 



. 3 - [ ( ib ) - t - y 1- A* y * 1- a> y 'J * 



/ y 



OSi<+ 

oh 5 rT 



OMe 



A- (4: 90 ^ DMF 3^IC@»U, * 7 *f~ 
.y / * A, >y l) J» ? a »J K 160 V&^M ^ ^ ✓ - 

a, 36 10 K5pMJfcfBT.o We«^^A,^jnA, 

^^^x A*= 2 : 1 *CXRf = 0.6 5O 

te^^^i 100 bixto 

CaD 2 D 4 ° -112° ( c = 1. OHOi 5 ) 

NMR (ODO< 5 ) ^ : 0,06 ( 6H, s ). 0.T6 ( 9H, 
s ). 1.26 ( 3H. d, J = 6Hz ), Z47 ( 1H, 
d, J-ZSHZ ). 3.29 C 1H. dd, J = 3. 2.5Hz ), 
3.75 ( 3K. s ). 4.27 ( 1H, dq , J = 6 t 3Hz ) . 
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4.52 ( 1H. I, J=2.SHz ). 6-75 - 7.5 5 ( 4H, 
A 2 B 2 §0 ) 
27. 

( 38, 48 ) - 1 - ( 4-y h * y 7 a, ) 

— 3 — C ( 1R ) — t — ^ a* > ^ a* v U a* 
^- # -y x f ^ ) — 4 — 7 a: — yu^-jj-jc^-— a^ — 
2 - T -fcf ?- * J X 




&3rfl! 26 lex o # /c *v A^i^so^^r^Tkx 

* + *" «i ^- V ± 10L a 25 W ( 1 mt 1.6 i 9 * * 
^ A. IJ <f- * $ tT # y flQ* -78 tfc 

--Cfln;L3o0>te# o *73.=.Ar&aji,4 k 75 ^ 

<Q 1 x h 7t K"7 V/ltJiA, -78° - 

4 0°te2^(a^a^ o &m*r **imx. % mm 

m * 7K *fe 3 ® o MgS0 4 IC t £ & f£ ^ S a^*«^ 



?5KJB3 61-280295 (22) 

^ : m & x ^ a* s : i <o >% K X y y * a- & 

4fe 38 «7^Hf?Ht, 

NMR (OD04 3 ) 3 I 0.08 ( 6H. s ), 0.76 ( 9H f 
s ). 1.30 ( 3H f d. J = 6Hz ). 3.37 ( 1H. 
t, J=3Hz ), 3-74 ( 3H. s ). 4.3 ( 1H. 
dq, J-6. 3Hz ), 4.77 ( 1H, d. J = 2Hz ). 
6.7 -~ 7.5 ( 9H. m ) 

-96° ( c=1. OH04 5 ) 

n 28. 

( 33 . 43 ) - 3 - C ( IB ) - t - V A* -y 
/^A'S/l/A'ji-^S/i^AO — 4 — 7 ~ J\s *f- 
**T-A'-2-T M T * J s 

&^^27 t'^tf ^7xof^ 60 * 2 
mt<DT * h ^ h U A^fc g« U , * T 24 0 * O 



* # o < 0 to) * * o iO^HISt^, B*&x^ 
a- * fln X . * ft * ft£fl9&&JgL, y ^ u ^ 

* V x :efc&x*-A-=2 : 1 O^tr Rf = 0. 5 4 
mp 76° 

Ca] 2 jJ° + 46° ( c = 1 t OH04 5 ) 

NMR COD04 5 ) d : 0.08 ( 6H, s ). 0-8 9 ( 9H, 
s ), 1.26 ( 3H. d, J=BH2 ), 3.40 ( 1H, 
br.t, j = 3Hz ), 4,31 ( 1U. dq, J = 6 , 4Hz), 
4,59 ( 1H, d. J = 2.5Hz ), 6.2 ( 1H. s ), 
7.32 ( 5H. m ) 



mfi&A h # ** a; s% tt 
ft^A t?s± ^ m e ?& 
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